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In Evangelista et al (2020)% we show how the interactions
between pyramidal cells (P), parvalbumin-positive (PV*) basket

b = —
— — L
cells (B), and an unidentified class of anti-SWR cells (A) can A A
contribute to the inftiation and termination of SWRs. j \\ 0 m//’ '
In our network of spiking neurons and its rate-model D / \ n @ @

approximation, sharp-waves emerge from the competition
between the two interneuron populations and the resufting
disinhibition of pyramidal cells, regulated by a shoriiemm
synapiic depres=sion in the B — A connection.
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Related publication:
[1] R. Evangelista et al, JNeurosci 40(41).:7811-7836, 2020
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connection allows for the exstence of transient SWR

/' \ events:
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Results 1

Bifurcation analysis with respect to each W, connection strength shows the role each of

them playsin the model dynamics:

Ll

the SWR state;

P— P B—B P— B, and B — Pregulate the population rates of P and B in

* A — Pand A— B do not affect population rates, but must be large enough

to ensure bistability;

* A — A must be small enough to ensure bistability, but large enough for the
non-SVWR state to remain closeto the threshold, i e, excitable.

A minimal network with
only the 5 connections
A—-—P A—=-B FP-=B8
B - A A — A would be
sufficient to preserve the
models excitability and
generate transient SVWR

events if stimulated.

A

— Excitation
—= Inhibition
~—syn. depr.

The vertical dashed lines are the ‘default’ values.
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Results 2

By itself, the rate model cannot generate “Spontaneous’ events. For this, we
add noise to the cument input of the three populations, mimicking synaptic
current updates in the non-SWR state.
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In agreement with experimental resuits, we observe: (1) a strong comelation
between the event Amplitude and the Previous Inter-Event-Interval (IEI) and (2)
no correlation between Amplitude and Next IEL

Conclusions

— Excitation
— |nhibition
—syn. depr.

Our models explain how the activation of pyramidal cells or PV basket cells can
trigger SVWRs, as shown in vitro, and suggest that PV~ cel-mediated short-term
synaptc depre=ssion influences the experimentally reported dynamics of SVWR
events. Furthermore, we predict that the silencing of ant~-SWR intermeurons can
trigger SVWRs.

Bifurcation analysis of the rate model shows the edstence of a bistable
configuration as a general property of such networks, robust to changes in
model parameters, and useful to better understand the principles governing
SWR generation in this type of disinhibitory network.
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